The use of complementary and alternative medicines (CAMs) during breastfeeding is increasing, mainly because of their presumed greater safety compared with conventional medications. However, CAMs can cause serious adverse effects, and there is limited high-quality evidence supporting their use during lactation. In Italy, specific investigations on the attitude of lactating women towards CAMs are lacking. The Herbal supplements in Breastfeeding InvesTigation (HaBIT) study aimed to explore attitudes to and knowledge on CAMs among lactating women.
Introduction
The use of drugs during breastfeeding has been widely studied worldwide, raising major concerns for lactating women about the safety and potential effects of medications on the quantity and quality of the milk produced [1] . However, most available studies have focused only on the secretion of conventional medicines into human milk, whereas the evidence on herbal compounds is still lacking [2] . Moreover, the use of complementary and alternative medicines (CAMs) during pregnancy and breastfeeding is increasing worldwide [1, 3] . It is estimated that 15% of breastfeeding women in the United States (43% internationally) use herbal products [4] . This frequent use, often on a self-treatment basis [5] , may be either breastfeeding related -for example, to increase milk production or for engorgement or mastitis -or related to specific health conditions, such as constipation, common colds or depression [6, 7] . Herbal products, being natural, are perceived by women and some healthcare providers as being 'softer', cheaper and safer than conventional drugs [8] . However, as with conventional medications, plant extracts also have the potential to cause serious adverse effects [9] .
In Italy, specific investigations on the attitude of pregnant and lactating women towards CAMs are still scarce. In a survey performed by Zaffani et al. [10] , 35.2% of women declared the use of herbal drugs during pregnancy. In another survey by Lapi et al. [11] , 48% of pregnant women were reported to have taken at least one CAMs previous to and/or during pregnancy. To our knowledge, there is no evidence on the use of, and attitudes to, herbal medicines among Italian breastfeeding women. As the concerns on the use of herbal drugs during breastfeeding are widely debated, we developed the Herbal supplements in Breastfeeding InvesTigation (HaBIT) in order to explore the attitudes to, beliefs in and knowledge of CAMs in a sample of Italian breastfeeding women.
Methods

Study population
A web-based survey was conducted over a 6-year period (from 1 February 2012 to 31 October 2017). The sample consisted of currently breastfeeding women or women who interrupted breastfeeding in the 6 months before the survey, resident in Tuscany (Italy) and attending the facilities of the CiaoLapo Onlus Association (an Italian charity for pregnancy and perinatal health). Moreover, the midwife associations of seven Italian cities were involved in distributing the survey. All potential participants, recruited consecutively, received information about the study and an invitation to participate via an online form. Written electronic informed consent was obtained.
Data collection
Data were collected by means of a semi-structured web-based questionnaire (Appendix S1) which took about 10 min to fill in, administered using the SurveyMonkey © web platform (https://www.surveymonkey.com). This online tool provided a reliable and user-friendly method of real-time data collection. Women used a simple web browser on a computer or mobile device (smartphone or tablet) to answer questions quickly and intuitively, and, at the same time, the study operator could check the overall status of the answers remotely with intuitive schemes, summaries and graphs. Data were stored on SurveyMonkey's servers in the cloud, providing state-of-the-art reliability, privacy and safety. Before each interview, women received a definition of CAMs, generally defined as any type of product manufactured from plants or with natural origin. The questionnaire was composed of 36 items, closed (n = 23) and open-ended (n = 13) questions, divided into four main sections. The first section comprised patients' sociodemographic data, information on breastfeeding behaviour and use of CAMs before, during or after pregnancy. The second section investigated the use of CAMs during the current breastfeeding period. Women in the study were also asked to classify products or practices in the following categories: acupuncture, chiropractic/osteopathy/manual medicine, dietary supplements, domestic and traditional preparations, herbal preparations, homeopathy, natural preparations and phytotherapy. Afterwards, each product was classified by a team of trained specialists (A.B., N.L., E.M. and G.C.) by means of the European Pharmacopoeia [12] . The third section investigated information sources on CAMs: through close-ended questions, women were asked about their usual source of information about CAMs (the choices were: general practitioner, gynaecologist, midwife, pharmacist, herbalist, integrative medicine expert, naturopath, friends/family, internet or magazines); two close-ended questions then investigated women's beliefs about the safety and efficacy of these types of products. Finally, the fourth section was focused on phytopharmacovigilance and investigated the pre-existing knowledge and the occurrence of adverse events during CAMs use. The questionnaire was designed and planned according to specific methodological literature [13] [14] [15] 
Results
A total of 476 women participated in the web-based interview. At the time of completing the questionnaire, 32 women (6.72%) were not breastfeeding, and were therefore excluded from the analysis; other 56 participants (11.76%) were excluded because they failed to complete any items on the questionnaire (n = 16) or because of missing information on the use of CAMs during breastfeeding (n = 40). Among the other 388 women, 204 (52.58%) declared themselves to be users of CAMs during breastfeeding, whereas 184 (47.42%) declared no use of these products (Table 1) . Regarding their sociodemographic characteristics, their mean age was 35.05 ± 0.88 years; 227 (58.51%) had a university degree; and 233 (60.05%) had one child, 117 (30.15%) had two children and 38 (9.79%) had three or more children. With regard to the type of birth they underwent, 225 (57.99%) women had vaginal delivery without anaesthesia, whereas 100 (25.77%) women had a caesarean section. The mean age of their children at the time of interview was 14.30 ± 0.59 months. Sociodemographic characteristics were comparable between CAMs users and non-users, except for the number of children they had, which was significantly lower among CAMs users (66.67% vs 52.72% of CAMs users and non-users had one child, respectively; P = 0.014).
Information on breastfeeding is described in Table 2 . Out of 388 women, 305 (78.61%) said that they had received information on the importance of breastfeeding. As expected, the primary source of information for the majority of women were midwives and paediatricians. A total of 241 women (62.11%) reported some difficulties in breastfeeding; in particular, the most frequent complications were breast fissures (n = 130; 33.51%), engorgement (n = 121; 31.19%), poor milk production (n = 40; 10.31%) and mastitis (n = 39; 10.05%). The occurrence of engorgement and inverted nipple was significantly more frequent in the group of CAMs users compared with non-users [35.78% of CAMs users experienced engorgement vs. 26.09% of non-users (P = 0.039); 10.78% of CAMs users had inverted nipples vs. 4.89% of non-users (P = 0.033)]. A significant proportion of women (n = 137; 35.31%) reported two or more breastfeeding-related difficulties; this proportion was significantly higher Table 1 Sociodemographic characteristics of the breastfeeding women interviewed CAMs, complementary and alternative medicines; SEM, standard error of the mean a P-value statistically significant (P < 0.05).
among CAMs users compared with non-users (40.69% vs. 29.35%; P = 0.019). In the majority of cases (n = 347; 89.43%), children were exclusively breastfed. Exclusive breastfeeding was significantly more frequent among CAMs non-users (93.48% vs. 85.78%; P = 0.014). Forty-one women (10.57%) used mixed feeding, mainly following the advice of healthcare professionals (n = 34; 8.76%) or owing to insufficient milk production (n = 8; 2.06%). Focusing on CAMs taken during breastfeeding and stratified according to the European Pharmacopoeia (Table 3) , phytotherapeutic agents were found to be the most frequently used CAMs (n = 77; 37.75%); however, only 19 women (9.31%) were able to classify them, and these agents were the class of CAMs with the lowest concordance between the classification by the women and by the European Pharmacopoeia (Cohen's kappa = 0.24). Other commonly taken CAMs were dietary supplements (n = 66; 32.35%) and herbal preparations (n = 64; 31.37%), with a significant concordance between the classification by the women and by the Pharmacopoeia (Cohen's kappa = 0.62 and 0.92, respectively). Of note, 162 women reported to take a CAM belonging only to one class, whereas 40 women declared the use of CAMs from two different classes, and only two subjects said that they used three different types of CAMs.
The perceptions and beliefs of women concerning the efficacy and safety of CAMs are described in Table 4 . Regarding efficacy, 35 (9.02%) and 158 (40.72%) women, respectively, believed that CAMs had higher or comparable efficacy than conventional medications, while 114 (29.38%) considered their efficacy to be lower. Perceptions of efficacy were comparable among CAMs users and non-users. Moreover, 150 (38.66%) and 133 (34.28%) women, respectively, were convinced that CAMs had higher or comparable safety than conventional medications, and only 31 (7.99%) women considered the use of CAMs to be unsafe. Women in the CAMs user group were significantly more likely than nonusers to consider CAMs to be safe (P = 0.032). In most cases, women said that they had no information about the potential risks of CAMs use (n = 254; 65.64%), with no difference between CAMs users and non-users.
The perceived benefits and side effects reported by women who used CAMs during breastfeeding are described in Most women (n = 138; 67.65%) ascribed benefits to the use of these products. Regarding safety, only 14 (6.86%) women declared having experienced side effects during CAMs use. In particular, the most frequent side effects were diarrhoea, tachycardia and cutaneous rash. Other side effects included epigastric pain, worsening of symptoms, hypotension, insomnia, anxiety and confusion. One woman declared to have experienced a side effect, but did not further specify it.
Data on CAMs use over the whole lifetime and during pregnancy were also collected (Table S1 ). Of 388 women, 235 (60.57%) declared having used at least one CAMs before pregnancy; this percentage was significantly higher among users of CAMs during breastfeeding compared with non-users (67.16% vs. 53.26%, P = 0.019).
Furthermore, 185 women (47.68%) declared having used at least one CAMs during pregnancy. Use of CAMs during Table 4 Attitude of women towards the efficacy and safety of complementary and alternative medicines (CAMs)
Breastfeeding women, overall (n = 388)
CAMs non-users during breastfeeding (n = 184)
CAMs users during breastfeeding (n = 204) P-value pregnancy was found to be significantly more common among CAMs users during breastfeeding compared with non-users [67.16% vs. 53.26% of users of CAMs before pregnancy (P = 0.019); 53.45% vs. 42.39% of users of CAMs during pregnancy (P = 0.005)]. Based on women's classification, the CAMs most frequently used during pregnancy were homeopathic (n = 106; 27.32%), phytotherapeutic (n = 56; 14.43%) and domestic (n = 31; 7.99%) preparations. According to the 185 CAMs users during pregnancy, CAMs were mainly used to treat back pain (n = 41; 22.16%), nausea (n = 39; 21.08%) and constipation (n = 30; 16.22%) ( Figure S1 ). The most frequent adviser for CAMs use during pregnancy was the midwife (n = 58; 31.35%); however, 51 (27.57%) women said that they had self-medicated with CAMs.
Discussion
To the best of our knowledge, this was the first Italian study conducted with the aim of characterizing users of CAMs during breastfeeding. Our results demonstrated that the use of CAMs during breastfeeding is a widespread practice among Italian women, particularly among primiparae. Use of CAMs was mainly due to the occurrence of lactation-related disorders, such as breast fissures, engorgement and flat or inverted nipples. The occurrences of engorgement and flat or inverted nipples were significantly different between the groups, and women experiencing more than one difficulty were more likely to take a CAM. If they are not properly managed, these issues may seriously hamper the initiation and continuation of breastfeeding. Most of these conditions should be managed by correcting breastfeeding positioning and attachment [17] , an approach that requires the availability of information and the appropriate education of healthcare staff [18] . However, in our sample, women were instead often driven by healthcare professionals towards CAMs use and also mixed feeding, and about half of them resorted to self-medication or followed the advice from friends, television, the internet and so forth ( Figure S1 ).
Furthermore, CAMs were clearly perceived as being safer than conventional drugs, as they were viewed as culturally acceptable, easy to access and more affordable [19] . According to our survey, the majority of women perceived the efficacy of CAMs as being comparable or even superior to conventional drugs, in terms of both efficacy and safety. This is probably the most important reason for women becoming CAMs users [20] , even if, in the present study, 14 women reported having experienced adverse effects possibly related to CAMs use, including diarrhoea, tachycardia and cutaneous rash. Nevertheless, we could not determine whether these events were attributable to CAMs use or to concomitant conditions and/or conventional medications. Thus, we also could not perform a causality assessment.
Furthermore, most women reported never to have received precise scientific information regarding CAMs use during breastfeeding. These results were comparable with those of a population-based survey conducted in Australia, where 70.1% of participants reported lacking information regarding the use of herbal products during breastfeeding, 43.4% perceived herbs as safer than conventional medicines, and only 28.6% reported informing their doctor of their CAMs use during lactation [1] .
The substantial lack of information on CAMs was confirmed as many women were unable to classify correctly the CAMs they were taking. In particular, as shown in Table 3 , the lowest level of awareness was in regard to phytotherapeutic agents: the majority of CAMs users reported use of phytotherapeutic agents during breastfeeding, although most of them believed they were taking other classes of CAMs (mainly dietary supplements and herbal preparations).
These results highlight the poor (or lack of) breastfeeding counselling by healthcare practitioners, a procedure that should be performed correctly in order to prevent the development of lactation-related disorders and enhance the awareness of breastfeeding women about making a conscious and informed choice of appropriate products or procedures to empower the breastfeeding experience.
Improvement in knowledge about CAMs is particularly relevant considering that more than 60% of breastfeeding women reported recurrent use of CAMs and more than 47% of them also reported CAMs use during pregnancy, often self-prescribed. The lower prevalence of CAMs use during pregnancy compared with recurrent use may indicate that Figure 1 Benefits and side effects reported by women using complementary and alternative medicines during breastfeeding Use of herbal medicines during breastfeeding women pay greater attention towards the use of these products, and of conventional medications in general, during this time.
A survey conducted in the United States reported that women often do not share their use of, or willingness to use, herbal remedies with their healthcare providers owing to a fear of offending providers or to the belief that clinicians will be ignorant about their use [5] . In this light, healthcare providers should maintain an open and respectful approach when counselling pregnant and nursing women about the use of herbal products, and they should provide reliable advice and guidance on exposure to products that might be harmful [5] .
According to a review conducted to determine the safety and efficacy of herb use during breastfeeding, most studies were of poor methodological quality [21] . It is also important to note that many CAMs products contain alcohol or caffeine as excipients, which should be avoided in both pregnancy and the breastfeeding period [4] . This is an important safety issue considering that, as reported in our sample, the majority of participating women did not know which types of product (and consequently compounds) they were consuming. Furthermore, it is important to emphasize that, although there was a high prevalence of well-educated women (57.24% reported having a university degree), participants' ability to classify CAMs was low.
Limitations
Our study had several limitations. First, the survey was based on a non-random, self-reported procedure for the questionnaire phase, which might have affected the generalizability of our findings. In particular, our analysis included a significant proportion of well-educated women, so the results might not have been representative of the population as a whole. Secondly, the items that interrogated the previous use of CAMs might have been affected by recall bias. Thirdly, our survey did not provide information on comorbidities and the concomitant use of conventional drugs, so we could not evaluate the association of these factors with CAMs use, and we could not discern whether reported adverse events were related to CAMs or to concomitant medications. Fourthly, the results of the present study might have been influenced by the heterogeneity of the CAMs included, especially in terms of safety. Furthermore, our survey did not provide information on the socioeconomic status of CAMs users, so we could not establish whether there was an association between socioeconomic classes and CAMs use. Finally, we did not include any dummy questions/variables to evaluate the extent of the variability of the sample size included, in terms of illiteracy rate.
Conclusions
Despite the prevalence of CAMs use among pregnant and breastfeeding women, our research confirmed that there is inconclusive safety evidence in this population, as pregnant and breastfeeding women may use these products without realizing that they may pose a threat to themselves and their infants.
However, it is important both for mothers and healthcare professionals to acknowledge that CAMs have not been evaluated in high-quality clinical trials, and there is limited evidence to support the safety of their use during such critical periods. Our data suggest that a significant proportion of women use CAMs as part of a self-care approach, and this should not be encouraged in a modern and sustainable healthcare system. Therefore, it is crucial to increase the awareness of patients and healthcare professionals alike about breastfeeding, breastfeeding complications and the correct use of natural products and complementary/ alternative practices in order to minimize potential adverse effects [4] .
Further studies are needed to develop the best evidence on the efficacy and safety of nonpharmaceutical treatments, which already represent an important resource for symptom control, in particular during pregnancy and breastfeeding.
